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(54) VERTICAL KNEADER 



PROBLEM TO BE SOLVED: To provide a vertical kneader in which the 
improvement of kneading efficiency is attained in the case it has vertical 
specification using gravity is attained and also its height can be sufficiently 
restrained. 

SOLUTION: This vertical kneader for kneading material to be kneaded 
having fluidity by using gravity to make it fall in plural deformation paths 1 , 2 
is provided with a device body 30 having plural deformation paths and an 
auxiliary device 32 connected to the device body and for subjecting the 
material to be kneaded to auxiliary kneading. Between the inlet side and the 
outlet side of the device body, a joining sharing means for causing joining 
and sharing in the material to be kneaded falling in each deformation path is 
provided. The auxiliary device has a collecting means for collecting the 
material to be kneaded flowing in from each deformation path to the center 
and a diffusing means for diffusing the collected material. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The body of equipment which is vertical mold kneading equipment which kneads a kneaded ingredient with a 
fluidity by making it flow down the inside of two or more deformation paths using the self-weight, and has said two or more 
deformation paths, It has an auxiliary device for connecting with the body of equipment and carrying out auxiliary kneading 
of the kneaded ingredient. Between the entrance side of said body of equipment, and an outlet side Vertical mold 
kneading equipment which a unification division means to make the kneaded ingredient which flows down each 
deformation path cause unification and division is established, and has a set means to gather to a center the kneaded 
ingredient which flows into said auxiliary device from each deformation path, and a diffusion means to diffuse the 
ingredient which gathered. 

[Claim 2] Said body of equipment consists of two or more elements connected to a serial up and down. Each element has 
two or more deformation paths. The inside of the inlet port of each [ these ] deformation path, and an outlet, Said 
unification division means is constituted by connecting with the gestalt which the inlet port of the element of another side 
intersects to the outlet of an element in while each other is adjoined mutually. Said auxiliary device Vertical mold kneading 
equipment according to claim 1 characterized by connecting between said elements or with at least one side of the outlet 
side of the body of equipment. 

[Claim 3] Said auxiliary device is vertical mold kneading equipment according to claim 1 or 2 characterized by locating a 
set means in the upstream of the kneaded ingredient which it has the tubed body section, said set means is arranged at 
the inner circumference side of the body section, and said diffusion means is arranged in the center section of the body 
section, and flows down, and locating the diffusion means in the downstream. 

[Claim 4] It is vertical mold kneading equipment according to claim 3 which the plurality which has the guide slant face 
which projects from the inner skin of the body section and inclines in a downhill grade brings near said set means, it 
consists of an ingredient, and said diffusion means consists of a military hat member of the shape of a multiple drill in 
which the center section projected to said upstream, and is characterized by to position the military hat member in the 
center of the body section through supporting material to the body section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique for attaining the miniaturization of equipment etc. 
simultaneously in the improvement list of kneading effectiveness especially about the vertical mold kneading equipment 
kneaded by letting the inside of the deformation path where the cross-section configuration changed the kneaded 
ingredient with a fluidity using the self-weight pass. 
[0002] 

[Description of the Prior Art] In the case of such a kneaded ingredient, mortar, concrete, earth materials, and the 
ingredient that needs other kneading need sufficient kneading activity beforehand that such desirable description that it 
kneads, or a good property and good physical properties are shown [ therefore ] in many cases. 
[0003] By the way, if its attention is paid about the conventional kneading approach, in order for there to be mixers 
(kneading equipment), such as an arm type, the Khai mold, and a forging roll die, and to perform these mechanically with 
the kneading method, it is suitable for all kneading a lot of ingredients. 

[0004] However, although it is effective to be sure, when it inquires from a viewpoint of the energy which kneading takes 
depending on the ingredient to knead, or time amount, it is known for such conventional kneading equipment that it is not 
so efficient. 

[0005] for example, "the composition and the optimal stratification of a hybrid system" which are RU Hernan's research 
report in Yoji Akao, Hisakazu Shindo, and Anh - {- the Society of Powder Technology, Japan - to Vol. 19 and No.1 1 
(1982)} A supply layer (the optimal layer) which reaches a state of complete mixing early most is indicated to support the 
stratified mixture obtained by folding actuation of the basic model of convective mixing, i.e., the stratified mixture which 
repeats actuation of compressed and dividing into two and overlaying one half, and is obtained. 
[0006] In that respect, like the technique currently performed from ancient times, for example, hand-made noodles, and 
hand-made buckwheat noodles, a kneading ingredient is compressed and extended, and he turns up and accumulates it, 
and can understand that the kneading approach of compressing further and extending is very efficient. Temporarily, 
supposing it performs the process of the clinch and compression 30 times, it is equivalent to having kneaded the 30th 
power = 1 billion times order of 2. Here, supposing it performs the kneading approach compressed in the condition of 
having made it three layers or four layers before compressing, in the above-mentioned example, it can assume that the 
numeric value corresponding to the 30th power of 2 becomes the 30th power of 3, or the 30th power of 4, and 
effectiveness becomes good further. 

[0007] On the other hand, as mentioned above, since there are many parts which carry out movable [ of any ] 
mechanically in the case of the mixer (kneading equipment) currently used abundantly from the former, such as an arm 
type, the Khai mold, and a forging roll die, it is easy to generate the part, wear, and breakage. Furthermore, equipment 
itself becomes comparatively expensive. Such a point is remarkable when a kneaded ingredient contains particles, such 
as a fine aggregate and coarse aggregate, like mortar or concrete especially. 

[0008] Then, these people already proposed invention of the kneading approach given [ as a technique in consideration of 
such a trouble ] in JP,9-253467,A, and kneading equipment. This is a technique kneaded by letting the inside of two or 
more deformation paths where the cross-section configuration changed the kneaded ingredient with a fluidity pass. 
[0009] Namely, by pressurizing and sending in a kneaded ingredient from the inlet port of each deformation paths 1 and 2 
using the body 30 of equipment to which the cross-section configuration of the deformation paths 1 and 2 was 
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continuously changed from the inlet port toward the outlet, as shown in drawing 6 It is the technique of kneading an 
ingredient, by piling up a kneaded ingredient in the shape of a layer, making compressive force and shearing force act on 
the ingredient, rolling out and piling up an ingredient by the applied force, making compressive force and shearing force 
act on the ingredient again, and repeating rolling and a pile. 

[0010] The body of equipment used here consists of two or more elements 31 and 31 connected to a serial in the direction 
of the deformation paths 1 and 2. Each element 31 is equipped with two or more deformation paths 1 and 2 put in order 
and arranged. The inlet port of each [ these ] deformation paths 1 and 2 to the end side of an element 31 It is considering 
as the configuration which is connected with the gestalt which the inlet port of the element 31 of another side intersects to 
the outlet of an element 31 in while an outlet is in the other end side of an element 31 and adjoins each other mutually, 
and performs unification and division of a kneaded ingredient by part for the connection. This unification and division are 
performed by the partitions 3 and 4 between deformation paths. 

[001 1] By connecting n elements 31 , it sets to an outlet and a kneaded ingredient is 2n. It becomes a layer and kneading 
effectiveness which was mentioned above is acquired. Connection of element 31 is connected using the flange F with 
bolthole f 1 prepared in the edge of each element. 
[0012] 

[Problem(s) to be Solved by the Invention] By being able to make compressive force and shearing force able to act, and 
being able to knead efficiently, and repeating and kneading the unification process and division process of a kneaded 
ingredient, changing the cross-section configuration of the kneaded ingredient itself, when such a kneading technique is 
adopted The increase in efficiency for kneading can be attained greatly, moreover a part for direct moving part is lost, and 
the advantage that wear and breakage prevention can also be doubled and aimed at is acquired. 
[0013] The artificer of this application etc. found out that the technical problem which should be solved further was left 
behind in the point of following (1) and (2), as a result of inquiring wholeheartedly, in order to aim at further improvement in 
this kneading technique. 

(1) By the kneading approach of pressurize and send in a knead ingredient, when the approach of arrange the body 30 of 
equipment perpendicularly, drop a knead ingredient with a self-weight, and knead be adopt so that it may be show in the 
view knead using the self-weight of a knead ingredient, i.e., drawing 7 , (a) although a very good result be obtain, a 
problem arise especially in respect of kneading effectiveness. Although the charge ingredient will repeat unification and 
division and it will knead it while it passes through the deformation paths 1 and 2 of each element 31 continuously from a 
top to the bottom in case the body 30 of equipment is passed if it throws in the charge of concrete lumber, earth materials, 
etc. as a kneaded ingredient Drawing 7 (b) The phenomenon of escaping from this part straight inevitably produces the 
ingredient which passes + and - field part on the structure of an element as shown in - (e). Therefore, as shown in drawing 
7 (f), it concentrated on + and - part, the ingredient C after kneading was piled on two in heaps, and the major-diameter 
ingredient suited further its inclination which the phenomenon of moving out to a part for the hem part of a crest generates. 
Thus, when considering as vertical mold arrangement of self-weight utilization, room to raise kneading effectiveness 
further was left behind. 

(2) Although it is solvable by connecting many elements in order to raise kneading effectiveness and a degree of mulling, 
it is that the die length (height) of the body of equipment becomes large in proportion to the number of connection of an 
element. Therefore, the cure with which the height of the body of equipment is stopped as low as possible, and the 
kneading effectiveness more than an EQC is moreover acquired is required. 

[0014] This invention was made in consideration of the above points, aims at improvement in the kneading effectiveness 
in the case of considering as the vertical mold specification using a self-weight, and makes it a technical problem to offer 
the vertical mold kneading equipment which can moreover also fully stop height. 
[0015] 

[Means for Solving the Problem] The body of equipment which is vertical mold kneading equipment which kneads the 
kneaded ingredient which has a fluidity in this invention by making it flow down the inside of two or more deformation 
paths using the self-weight in order to solve said technical problem, and has two or more deformation paths, It has an 
auxiliary device for connecting with the body of equipment and carrying out auxiliary kneading of the kneaded ingredient. 
Between the entrance side of the body of equipment, and an outlet side A unification division means to make the kneaded 
ingredient which flows down each deformation path cause unification and division was established, and it considered as 
the configuration which has a set means to gather to a center the kneaded ingredient which flows into an auxiliary device 
from each deformation path, and a diffusion means to diffuse the ingredient which gathered. 
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[0016] The body of equipment consists of two or more elements connected to a serial up and down here. Each element 
has two or more deformation paths. The inside of the inlet port of each [ these ] deformation path, and an outlet, By 
connecting with the gestalt which the inlet port of the element of another side intersects to the outlet of an element in while 
each other is adjoined mutually, a unification division means is constituted and an auxiliary device can also be considered 
as the configuration connected between elements or to at least one side of the outlet side of the body of equipment. 
[0017] Moreover, an auxiliary device can also be considered as the configuration in which a set means is located in the 
upstream of the kneaded ingredient down which it has the tubed body section, a set means is arranged at the inner 
circumference side of the body section, and a diffusion means is arranged in the center section of the body section, and a 
set means flows, and the diffusion means is located in the downstream. 

[0018] Moreover, the plurality which has the guide slant face which projects from the inner skin of the body section and 
inclines in a downhill grade can bring near a set means, it can consist of an ingredient, a diffusion means can consist of a 
military hat member of the shape of a multiple drill in which the center section projected to the upstream, and the military 
hat member can also be considered as the configuration positioned in the center of the body section through supporting 
material to the body section. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained with reference to 
attached drawing 1 - drawing 5 . 

[0020] Drawing 1 (a) is the front view showing the important section of the vertical mold kneading equipment concerning 
this invention, and the sectional view of a part showing (b) - (e) by ** of drawing 1 (a) - **, the top view of the part 
corresponding to ** in (f), drawing in which drawing 2 shows the deformation path of an element, drawing of longitudinal 
section showing an auxiliary device [ in / in drawing 3 / vertical mold kneading equipment ], and drawin g 4 are the top 
views of an auxiliary device. 

[0021] First, explanation of the outline configuration of the vertical mold kneading equipment S shown in drawing 1 is 
equipped with the body 30 of equipment, and the auxiliary device 32 connected with that body 30 of equipment in this 
example. The body 30 of equipment makes two elements 31 and 31 a subject. And the auxiliary device 32 is connected, 
respectively the lower part of the body 30 of equipment, and between [ both ] both the elements 31 that constitute the 
body 30 of equipment, and 31 . Therefore, two elements 31 and 31 and two auxiliary devices 32 and 32 constitute the 
body of vertical mold kneading equipment from the example shown here. Although not especially otherwise illustrated, it is 
a configuration including an ingredient charge means by which the hopper etc. was used, for example. In addition, an 
auxiliary device 32 may be connected only with the bottom, may connect element 31 directly, and may constitute the body 
30 of equipment. 

[0022] As shown in drawing 1 - drawing 4 , the flange F for connecting an adjacent element 31 and an adjacent auxiliary 
device 32 is formed in each element 31 and the edge of an auxiliary device 32 if needed. When an element 31 is metal, 
since it is also connectable with welding, it is necessarily unnecessary in this flange, but when an element consists of an 
ingredient which cannot be welded like [ made of resin ], it is suitable to prepare the flange which has a bolthole f1 . 
[0023] Each element 31 is equipped with the deformation paths 1 and 2 of plurality (two) by which concurrency 
arrangement was carried out with the gestalt of this operation, and the inlet port of the element 31 of another side is 
connected through an auxiliary device 32 to the outlet of the element 31 of the method of - which adjoins each other 
mutually among the inlet port of each [ these ] deformation paths 1 and 2, and an outlet. And the unification division 
means for performing unification and division of a kneaded ingredient to a part for the connection of these outlets and an 
inlet port is constituted, respectively. 

[0024] That is, in the example of a graphic display, when the inlet ports and outlets of two deformation paths 1 and 2 are 
put in order, respectively and it sees from the end-face side, as shown in drawing 2 (a) and (c), each of inlet ports and 
outlets is the configurations which are formed in a square profile as a whole, divide in the center, and prepared 3 and 4, 
respectively. However, the partition 3 of an entrance side and the partition 4 of an outlet side are considered so that it may 
become the gestalt which crosses 90 degrees mutually. 

[0025] Thus, what is necessary is just to use the elements 31 and 31 of the same configuration, in order to consider as the 
gestalt which intersects perpendicularly mutually. Where the element 31 and 31 which adjoin each other mutually by this 
are connected, the unification division means of a kneaded ingredient will be constituted in the connection. 
[0026] Next, as for each deformation paths 1 and 2, explanation of the concrete configuration of the deformation paths 1 
and 2 is changing the cross-section configuration from the inlet port continuously toward an outlet. As for each 
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deformation paths 1 and 2, about the mode of the change, the cross-section configuration is changing continuously from 
an inlet port to an outlet. 

[0027] About the cross-section configuration, the inlet port of each deformation paths 1 and 2 is a longwise rectangle as 
shown in drawing 2 (a), and it is formed so that it may become a square as the interstitial segment of an inlet port and an 
outlet is shown in drawing 2 (b), and it may become an oblong rectangle, as an outlet is shown in drawing 2 (c). 
[0028] In addition, about the size of the cross section, although it is the same cross section also as the inlet port of each 
deformation paths 1 and 2, medium, and an outlet, the cross section may use the element of the gestalt which changes 
gradually as it goes at an outlet from an inlet port between an inlet port and an outlet. 

[0029] Next, about the auxiliary device 32, as shown in drawing 3 and drawing 4 , it has the tubed body section 33 of a 
flat-surface square, and the set means 34 and the diffusion means 35 are arranged to the interior. The set means 34 is 
arranged at the inner circumference side of the body section 33, and the diffusion means 35 is arranged in the center 
section of the body section 33. A set means is located in the upstream of the kneaded ingredient flowing down, and the 
diffusion means 35 is located in the downstream. 

[0030] The plurality which has guide slant-face 34a which projects from the inner skin of the body section 33, and inclines 
in a downhill grade brings near the set means 34, it consists of a member, and the diffusion means 35 consists of a 
military hat member of the shape of a rectangular-head drill in which the center section projected to the upstream. And the 
military hat member 35 is positioned in the center of the body section 33 through the supporting material 36 of cross-joint- 
like arrangement to the body section 33. Thereby, the ingredient which flows down the inside of the body section 33 is 
brought near, is rebounded by the member 34 to the central military hat member 35 side, and it is considered so that it can 
bound off on a four way type further by two or more slant-face 35a of the military hat member 35. 

[0031] It is good also as flat-surface band-like which is a set means and which is horizontally prolonged in accordance with 
the inner surface of the body section 33 as it brings near and a member 34 is shown in drawing 4 , and good also as the 
shape of a flat surface of L characters in alignment with the corner section. Of course, both may be made intermingled. As 
the fixed approach, the usual approaches, such as welding or a bis-stop, can be used. 

[0032] Although the military hat member 35 which constitutes a diffusion means can process and constitute a plate when 
attaining lightweight-ization, a casting is sufficient as it. However, it may be made small as an imaginary line shows size in 
drawing 3 . Although whenever [ tilt-angle / of slant-face 35a of this military hat member 35 ] is not limited specially, the 
range of 30 to 70 degrees is desirable. It is because possibility that an ingredient remains on a slant face becomes high, a 
spreading effect turns small up and the military hat member 35 becomes large too much above 70 degrees below 30 
degrees. 

[0033] Thus, the ingredient thrown in from the upper part of the body 30 of equipment in the constituted vertical mold 
kneading equipment is the part which escapes from the inside of each element 31 straight, as it brings near, and it can 
bound on a center along with the slant-face 34a in a member 34, next the drawing Nakaya mark B shows, can bound on a 
four way type by the slant-face 35a, and is first distributed in the military hat member 35, as shown in the drawing 4 
Nakaya mark A. Thereby, kneading effectiveness improves. 

[0034] In addition, according to the experimental result, as drawing 1 showed, with the configuration which connected the 
element 31 with two pieces and connected the auxiliary device 32 two pieces and by turns, what connected four elements 
31 , and the ******** effectiveness more than equivalent were acquired. Therefore, moreover, height can be low stopped for 
the activity number of an element 31 few, having equivalent ******** capacity. Incidentally, since the height of an auxiliary 
device 32 can be substituted for about 1 / four to 1/5 compared with an element 31 , the whole kneading equipment can be 
substantially made low. 

[0035] Moreover, although it concentrated on the field parts of + and -, and was piled on two in heaps and the 
phenomenon of moving out to the part of the skirt of a crest had generated the major-diameter ingredient further as 
drawing 7 showed when an auxiliary device 32 was not used, the kneaded ingredient C which came out from the exhaust 
port When an auxiliary device 32 is used, as shown in drawing 1 , there is two crests* growing into the form near a lot 
according to an operation of an auxiliary device 32 and effectiveness that knead and a phenomenon like before is almost 
lost. In addition, in drawing 1 (b) - (e), "+ is intermingled like (d) - (e) as what shows that it is kneaded by the operation 
of an auxiliary device 32 also in the part shown by "+" and "-" among drawing. 

[0036] Drawing 5 is the top view showing other operation gestalten of an auxiliary device. With this operation gestalt, a 
flange is further used as the circular major-diameter flange FF as a military hat member 35 which is a diffusion means 
using a small thing as shown in drawing 3 by the imaginary line, and it considers as the configuration which formed the 
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slitting hole f2 of the shape of U character convenient for the attachment and detachment other than the usual bolthole f1 . 
[0037] The activity which connects an auxiliary device 32 between elements 31 and with the bottom of the lowermost 
element by considering as such a configuration, the activity which removes this at the time of a maintenance become very 
easy. Moreover, it can improve as an ingredient by making the military hat member 35 small, securing a required kneading 
function. 

[0038] In addition, although the above operation gestalt showed the example of the auxiliary device to which the element 
which has two deformation paths was made to correspond, it is applicable also to the element which has three or more 
deformation paths. 
[0039] 

[Effect of the Invention] As mentioned above, according to this invention, a kneaded ingredient with a fluidity is set to the 
vertical mold kneading equipment kneaded by making it flow down the inside of two or more deformation paths using the 
self-weight. It has the body of equipment which has two or more deformation paths, and an auxiliary device for connecting 
with the body of equipment and carrying out auxiliary kneading of the kneaded ingredient. Between the entrance side of 
the body of equipment, and an outlet side A unification division means to make the kneaded ingredient which flows down 
each deformation path cause unification and division is established. To an auxiliary device The outstanding effectiveness 
which can stop the whole height low is done so, aiming at improvement in kneading effectiveness, since it considered as 
the configuration which has a set means to gather to a center the kneaded ingredient which flows from each deformation 
path, and a diffusion means to diffuse the ingredient which gathered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The vertical mold kneading equipment concerning this invention is shown, and the sectional view of the part 
corresponding to ** of drawing 1 (a) - ** in the front view in the condition that (a) connected a total of two auxiliary devices 
[ four ] with the element, respectively, and (b) - (e), and (f) are the top views of the part corresponding to ** of (a). 
[Drawing 2] The configuration of the deformation path of the element concerning this invention is shown, and (a) is [ the 
sectional view of an interstitial segment and (c of the end view of an entrance side and (b)) ] the end view of an outlet side. 

[ Drawing 3] It is drawing of longitudinal section of the auxiliary device concerning this invention. 
[Drawing 4] It is the top view of the auxiliary device concerning this invention. 

[ Drawing 51 It is the top view of the auxiliary device concerning the gestalt of other operations of this invention. 
[Drawing 6] It is the perspective view of the body of equipment in the condition of having connected two elements. 
[ Drawing 7] It is drawing for explaining the technical problem at the time of considering as vertical mold kneading 
equipment, and the sectional view corresponding to [ (a) ] ** of (a) - ** in the front view of the body of equipment and (b) - 
(e) and (f) are the top views of the part corresponding to ** of (a). 
[Description of Notations] 
1 Two Deformation path 
3 Four Partition 
S **** equipment 
F, FF Flange 

31 Element 

32 Auxiliary Device 

33 Body Section 

34 Set Means (Bringing Near Member) 
34a Guide slant face 

35 Diffusion Means (Military Hat Member) 
35a Slant face 

36 Supporting Material 
C A kneaded ingredient 
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